Introduction
Due to different relaxation losses during reversal of magnetization magnetic nanoparticles (MNP) are heated up when exposed to an alternating magnetic field. The proportion of each single reversal mechanism on the heating effect depends on the structural and magnetic properties of the particles and the surrounding medium. For heat generation inside a living tumor it is of particular interest if the particles are mobile in the extra-and intracellular liquid or if they are fixed to the tumor tissue because these conditions may determine the dominating relaxation mechanism.
Methods
For investigation of this issue magnetic multicore particles were injected into living tumors subcutaneously grown between the shoulder blades of female immunodeficient mice. Mice were sacrificed before or after magnetic heating treatment in an alternating magnetic field and tumors were removed for further investigations. The spatial distribution of the particles inside the tumor was investigated by X-ray images and histological examination. Magnetic properties of the MNP in the tissue were determined by vibrating sample magnetometry and were compared to the properties of the same particles dispersed in water or fixed to a gelatine matrix.
Results
A successful treatment with temperature increase of around 25K in the tumor was achieved. It was found that the injected MNP are relatively in-homogeneously distributed as spots in the tumor tissue. In each spot the spatial distribution of the particles is predominantly homogeneous without formation of clusters. The MNP show a magnetic behaviour like particles fixed to a matrix which means that the MNP are bound relatively tight to the tumor tissue.
Conclusion
These results are very important for the choice of suitable MNP for magnetic heating therapy as well as the optimum combination of frequency and field amplitude. For the investigated conditions MNP with high hysteresis or high Neellosses are most promising for a successful magnetic heating therapy.
